



Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright 
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 
 Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 
 You may not further distribute the material or use it for any profit-making activity or commercial gain 
 You may freely distribute the URL identifying the publication in the public portal 
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
  
 
   
 
 
Downloaded from orbit.dtu.dk on: Mar 30, 2019
Electrospun nanofiber materials for energy and
environmental applications
 
Zhang, Wenjing (Angela); Narang, Kritika ; Jasso-Salcedo, Alma; Dou, Yibo; Simonsen, Søren
Bredmose; Gudik-Sørensen, Mads; Vinkel, Nadja Maria; Akhtar, Farid; Hedin, Niklas; Kaiser, Andreas
Published in:
Energy Procedia





Publisher's PDF, also known as Version of record
Link back to DTU Orbit
Citation (APA):
Zhang, W., Narang, K., Jasso-Salcedo, A., Dou, Y., Simonsen, S. B., Gudik-Sørensen, M., ... Kaiser, A. (2019).
Electrospun nanofiber materials for energy and
environmental applications
 . Energy Procedia, 158, 6723-6724. DOI: 10.1016/j.egypro.2019.01.016
ScienceDirect
Available online at www.sciencedirect.comAvailable online at w.sciencedirect.com
ScienceDirect
Energy Procedia 00 (2017) 000–000
www.elsevier.com/locate/procedia
1876-6102 © 2017 The Authors. Published by Elsevier Ltd.
Peer-review under responsibility of the Scientific Committee of The 15th International Symposium on District Heating and Cooling.
The 15th International Symposium on District Heating and Cooling
Assessing the feasibility of using the heat demand-outdoor 
temperature function for a long-term district heat demand forecast
I. Andrića,b,c*, A. Pinaa, P. Ferrãoa, J. Fournierb., B. Lacarrièrec, O. Le Correc
aIN+ Center for Innovation, Technology and Policy Research - Instituto Superior Técnico, Av. Rovisco Pais 1, 1049-001 Lisbon, Portugal
bVeolia Recherche & Innovation, 291 Avenue Dreyfous Daniel, 78520 Limay, France
cDépartement Systèmes Énergétiques et Environnement - IMT Atlantique, 4 rue Alfred Kastler, 44300 Nantes, France
Abstract
District heating networks are commonly addressed in the literature as one of the most effective solutions for decreasing the 
greenhouse gas emissions from the building sector. These systems require high investments which are returned through the heat
sales. Due to the changed climate conditions and building renovation policies, heat demand in the future could decrease, 
prolonging the investment return period. 
The main scope of this paper is to assess the feasibility of using the heat demand – outdoor temperature function for heat demand 
forecast. The district of Alvalade, located in Lisbon (Portugal), was used as a case study. The district is consisted of 665 
buildings that vary in both construction period and typology. Three weather scenarios (low, medium, high) and three district 
renovation scenarios were developed (shallow, intermediate, deep). To estimate the error, obtained heat demand values were 
compared with results from a dynamic heat demand model, previously developed and validated by the authors.
The results showed that when only weather change is considered, the margin of error could be acceptable for some applications
(the error in annual demand was lower than 20% for all weather scenarios considered). However, after introducing renovation 
scenarios, the error value increased up to 59.5% (depending on the weather and renovation scenarios combination considered). 
The value of slope coefficient increased on average within the range of 3.8% up to 8% per decade, that corresponds to the 
decrease in the number of heating hours of 22-139h during the heating season (depending on the combination of weather and 
renovation scenarios considered). On the other hand, function intercept increased for 7.8-12.7% per decade (depending on the 
coupled scenarios). The values suggested could be used to modify the function parameters for the scenarios considered, and 
improve the accuracy of heat demand estimations.
© 2017 The Authors. Published by Elsevier Ltd.
Peer-review under responsibility of the Scientific Committee of The 15th International Symposium on District Heating and 
Cooling.
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Abstract 
Electrospi ning is the one of the most versatile techniques to design nanofiber materials with numerous applications in the fields 
of energy conversion, catalytic chemistry, liquid and gas filtration.1 By electrospinning, complex structures can be designed from 
a rich variety of materials including polymers, metals, ceramics and composite, with the ability to control composition, 
morphology and secondary structure and tailor perfor ance and functionality for specific applications. Moreover, with recent 
developments in the design of electrospinning equipment and availability of industrial-scale electrospinning technologies with 
production rates of several thous nds of squ re meters per day new opportunities for l ctrospinning are imminent. With this, the 
advanced research on materials performed in our labs is getting closer to the commercialization of new products for applications 
in fields of energy and environment.  
An overview will be given on electrospinning activities at DTU Energy that address the sizable challenges in energy and 
environmental applications by electrospinning: 1. Electrospun perovskite oxide nanofiber electrode for use in solid oxide fuel 
cells. In this application, a (La0.6Sr0.4)0.99CoO3-δ cathode was shaped into 3-dimensional thin-film by so-gel assisted 
electrospinning method combined with calcination and sintering; 2. Electrospun nanofiber materials for gas adsorption.  Both the 
advanta es and challenges of using electrospun nanofiber materials will be discussed, in terms of electrochemical performance, 
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Figure 1. a) Electrospinning process; b) Industrial-scale electrospinning equipment (Elmarco); c) Pt-C/Nafion 
nanofiber electrodes for proton exchange membrane fuel cells2; d) metal oxide nanotubes; e) metal oxide nano-
pearl string; f) metal oxide nanofiber.3 
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